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SOLUTION HEAT 
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FIG J. 



PRECIPITATION HARDENING AT LEAST ONE STRUCTURAL MEMBER. 



MOUNTING A FRICTION STIR WELDING TOOL TO A ROTATABLE SPINDLE SUCH THAT THE FRICTION STIR 
WELDING TOOL ROTATES WITH THE SPINDLE. 
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HEATING THE FRICTION STIR WELDING TOOL WITH A HEATER TO THEREBY INHIBIT GRAIN GROWTH IN THE WELD JOINT. W 



TRANSFERRING HEAT TO THE FRICTION STIR WELDING TOOL THROUGH CONVECTION, CONDUCTION, IRRADIATION, OR INDUCTION 
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HEATING THE FRICTION STIR WELDING TOOL TO ATEMPERATURE BETWEEN ABOUT 600°F AND ABOUT 1000° F. 
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INSERTING THE FRICTION STIR WELDING TOOL INTO AT LEAST ONE STRUCTURAL MEMBER. 



HEATING THE FRICTION STIR WELDING TOOL CONCURRENTLY WITH THE INSERTING STEP. 
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MOVING THE FRICTION STIR WELDING TOOL THROUGH THE AT LEAST ONE STRUCTURAL 
MEMBER TO FORM A FRICTION STIR WELD JOINT. 
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MEASURING THE TEMPERATURE OF THE FRICTION STIR WELDING TOOL 
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AUTOMATICALLY MODIFYING THE HEAT OUTPUT OF THE AT LEAST ONE HEATER TO 
THEREBY MODIFY THE TEMPERATURE OF THE FRICTION STIR WELDING TOOL 
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SOLUTION HEAT TREATING THE AT LEAST ONE STRUCTURAL MEMBER AND FRICTION STIR WELD 
JOINT AT A PREDETERMINED TEMPERATURE SCHEDULE SUBSEQUENT TO THE MOVING STEP. 
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PRECIPITATION HEAT TREATING THE AT LEAST ONE STRUCTURAL MEMBER AND FRICTION STIR WELD JOINT 
BY AGING AT A SECOND PREDETERMINED TEMPERATURE SCHEDULE. 
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FIG. 8. 



PRECIPITATION HARDENING AT LEAST ONE STRUCTURAL MEMBER. 
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HEATING A FRICTION STIR WELDING TOOL WITH A HEATER TO THEREBY INHIBIT GRAIN GROWTH IN THE WELD JOINT. 



TRANSFERRING HEAT TO THE FRICTION STIR WELDING TOOL THROUGH CONVECTION, CONDUCTION, IRRADIATION, OR INDUCTION. 



u 



HEATING THE FRICTION STIR WELDING TOOL TO A TEMPERATURE BETWEEN ABOUT 600°F AND ABOUT 1 000° F. 
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FORMING A FRICTION STIR WELD JOINT IN AT LEAST ONE STRUCTURAL MEMBER USING THE ROTATING 

FRICTION STIR WELDING TOOL 
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HEATING THE FRICTION STIR WELD TOOL DURING THE FORMING STEP WITH A HEATER 
TO THEREBY INHIBIT GRAIN GROWTH IN THE WELD JOINT. 
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MEASURING THE TEMPERATURE OF THE FRICTION STIR WELDING TOOL. 
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AUTOMATICALLY MODIFYING THE HEAT OUTPUT OF THE AT LEAST ONE HEATER TO 
THEREBY MODIFY THE TEMPERATURE OF THE FRICTION STIR WELDING TOOL 
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REPEATING THE FORMING AND HEATING STEPS TO THEREBY JOIN AT LEAST ONE ADDITIONAL 
STRUCTURAL MEMBER TO THE STRUCTURAL ASSEMBLY, 



SOLUTION HEAT TREATING THE AT LEAST ONE STRUCTURAL MEMBER AND FRICTION STIR WELD 
JOINT AT A PREDETERMINED TEMPERATURE SCHEDULE SUBSEQUENT TO THE MOVING STEP. 
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PRECIPITATION HEAT TREATING THE AT LEAST ONE STRUCTURAL MEMBER AND FRICTION STIR WELD JOINT 
BY AGING AT A SECOND PREDETERMINED TEMPERATURE SCHEDULE. 



